












% EE 342 Homework 7

% Problem 1

% (a)
figure(1);
[z,p,k] = buttap(5);
[b,a]=zp2tf(z,p,k);
[b,a]=lp2lp(b,a,4*pi);
w = 0:0.001:20;
H = freqs(b,a,w);
subplot(311)
plot(w,abs(H));
grid
ylabel(’|H(\omega)|’)
title(’5th Order Butterworth Filter’)
subplot(312)
plot(w,unwrap(angle(H))*180/pi);
grid
ylabel(’\angle H(\omega)’)
xlabel(’\omega’)

% (b)
t = 0:0.01:4;
x=(t >= 0) − (t >= 1);
y = lsim(b,a,x,t);
subplot(313)
plot(t,y)
grid
axis([0 4 −0.5 1.5])
ylabel(’Pulse Response’)
print −dpsc2 hw7_p1a.ps

% (c)
figure(2);
[z,p,k] = besselap(5);
[b,a]=zp2tf(z,p,k);
[b,a]=lp2lp(b,a,4*pi);
w = 0:0.001:20;
H = freqs(b,a,w);
subplot(311)
plot(w,abs(H));
grid
ylabel(’|H(\omega)|’)
title (’5th Order Bessel Filter’)
subplot(312)
plot(w,unwrap(angle(H))*180/pi);
grid
ylabel(’\angle H(\omega)’)
xlabel(’\omega’)

t = 0:0.01:4;
x=(t >= 0) − (t >= 1);
y = lsim(b,a,x,t);
subplot(313)
plot(t,y)
grid
axis([0 4 −0.5 1.5])
ylabel(’Pulse Response’)
print −dpsc2 hw7_p1c.ps

% (d)
figure(3);
[z,p,k] = ellipap(5,3,60);
[b,a]=zp2tf(z,p,k);
[b,a]=lp2lp(b,a,4*pi);
w = 0:0.001:20;
H = freqs(b,a,w);
subplot(311)
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plot(w,abs(H));
grid
ylabel(’|H(\omega)|’)
title (’5th Order Elliptic Filter’)
subplot(312)
plot(w,unwrap(angle(H))*180/pi);
grid
ylabel(’\angle H(\omega)’)
xlabel(’\omega’)

t = 0:0.01:4;
x=(t >= 0) − (t >= 1);
y = lsim(b,a,x,t);
subplot(313)
plot(t,y)
grid
axis([0 4 −0.5 1.5])
xlabel(’t (sec)’)
ylabel(’Pulse Response’)
print −dpsc2 hw7_p1d.ps

% Problem 10.1

% (a)

figure(4)
b = 2;
a=[1 2];
subplot(411)
step(b,a);
title(’Problem 10.1’);

% (b)
b = 2*[1 0.1];
a=conv([1 2],[1 0.2]);
subplot(412)
step(b,a);

% (c)
b = 2;
a=[1 2];
subplot(413)
step(b,a);

% (d)
b = 2*[1 0.1];
a=[1 2.2 0.2];
subplot(414)
step(b,a);
print −dpsc2 hw7_p10_1.ps
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